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Test setup
• 8 modules on the support structure

• module 1 (and 5) has the analog cable 
closest to the support structure

• 3 SASEQ 6 modules simultaneously at 
maximum

• HV = 50 V otherwise mentioned
• BW = 4 with 132 ns integration time 

otherwise mentioned

4         3           2         1
8         7           6         5

z = 0
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Single module
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• Define the size of pedestal splitting as   
{ |ped(i+1)-ped(i)| + |ped(i-1)-ped(i)| } / 2

module 1 module 2

module 3 module 4

each has 
0.8-0.9
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Geometrical effect

• ped splitting is enhanced by 
other modules, i.e. a module 
with digital jumper cable on top 
of the module of interest

• Looking at module 1, nearer 
module has more impact

55

60

65

70

100 200 300 400 500 600 700

channel

pe
de

st
al

0

2

4

6

8

100 200 300 400 500 600 700

channel

pe
d 

sp
li

ti
ng

0

10

20

30

40

0 0.5 1 1.5 2 2.5 3 3.5 4

Mean
RMS

  1.869
 0.6292

Constant   29.66   2.536
Mean   1.862  0.4735E-01
Sigma  0.6318  0.3701E-01

pedestal spliting

no
. e

nt
ri

es

55

60

65

70

100 200 300 400 500 600 700

channel

pe
de

st
al

0

2

4

6

8

100 200 300 400 500 600 700

channel

pe
d 

sp
li

ti
ng

0

20

40

60

0 0.5 1 1.5 2 2.5 3 3.5 4

Mean
RMS

  1.733
 0.3887

Constant   60.08   4.815
Mean   1.710  0.2163E-01
Sigma  0.3213  0.1524E-01

pedestal spliting

no
. e

nt
ri

es

55

60

65

70

100 200 300 400 500 600 700

channel

pe
de

st
al

0

2

4

6

8

100 200 300 400 500 600 700

channel

pe
d 

sp
li

ti
ng

0

20

40

60

0 0.5 1 1.5 2 2.5 3 3.5 4

Mean
RMS

  1.242
 0.3646

Constant   70.15   5.371
Mean   1.207  0.1813E-01
Sigma  0.2817  0.1202E-01

pedestal spliting

no
. e

nt
ri

es

55

60

65

70

100 200 300 400 500 600 700

channel

pe
de

st
al

0

2

4

6

8

100 200 300 400 500 600 700

channel

pe
d 

sp
li

ti
ng

0

10

20

30

40

0 0.5 1 1.5 2 2.5 3 3.5 4

Mean
RMS

  1.690
 0.6479

Constant   29.43   2.845
Mean   1.643  0.6224E-01
Sigma  0.6018  0.4430E-01

pedestal spliting

no
. e

nt
ri

es

1-2 1-3 1-4

1-2-3



4

Geometrical effect – cont’d
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• module 1 has the most significant splitting
• also module 5
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Risetime dependence (1-2-3 configuration)
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BW=4

BW=15

• also HV=0 reduces 
the splitting
slower risetime
reduces the 
splitting

∆ is the response to 
cal_injet (cal-ped)

0.01340.8915

0.01631.408

0.01871.644

PS/∆PSBW

55

60

65

70

100 200 300 400 500 600 700

channel

pe
de

st
al

0

2

4

6

8

100 200 300 400 500 600 700

channel

pe
d 

sp
li

ti
ng

0

20

40

0 0.5 1 1.5 2 2.5 3 3.5 4

Mean
RMS

  1.429
 0.5869

Constant   32.42   2.948
Mean   1.399  0.4934E-01
Sigma  0.5549  0.3553E-01

pedestal spliting

no
. e

nt
ri

es

BW=8



6

Integration time dependence (1-2-3)
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• Not so clear
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Pipeline dependence (1-2-3)
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Pipeline dependence – cont’d

0

20

40

0 1 2 3 4

Mean
RMS

  1.441
 0.5027

Constant   46.16   4.193
Mean   1.376  0.2952E-01
Sigma  0.4167  0.2735E-01

0

20

40

0 1 2 3 4

Mean
RMS

  1.426
 0.5151

Constant   44.69   3.857
Mean   1.368  0.2948E-01
Sigma  0.4199  0.2347E-01

0

10

20

30

40

0 1 2 3 4

Mean
RMS

  1.690
 0.6479

Constant   29.43   2.845
Mean   1.643  0.6224E-01
Sigma  0.6018  0.4430E-01

0

20

40

0 1 2 3 4

Mean
RMS

  1.447
 0.5050

Constant   47.54   4.097
Mean   1.378  0.2769E-01
Sigma  0.4004  0.2305E-01

0

20

40

0 1 2 3 4

Mean
RMS

  1.442
 0.5007

Constant   49.33   4.485
Mean   1.375  0.2791E-01
Sigma  0.3786  0.2381E-01

0

20

40

0 1 2 3 4

Mean
RMS

  1.374
 0.5108

Constant   47.76   4.403
Mean   1.310  0.2979E-01
Sigma  0.3925  0.2511E-01

0

20

40

60

0 1 2 3 4

Mean
RMS

 0.7329
 0.4974

Constant   47.76   3.991
Mean  0.6392  0.3522E-01
Sigma  0.4440  0.3324E-01

0

20

40

60

0 1 2 3 4

Mean
RMS

 0.7149
 0.4949

Constant   47.62   3.828
Mean  0.5949  0.3817E-01
Sigma  0.4388  0.3035E-01

0

20

40

0 1 2 3 4

Mean
RMS

 0.9196
 0.7092

Constant   38.74   18.24
Mean -0.5170   1.211
Sigma   1.388  0.4744

0

20

40

0 1 2 3 4

Mean
RMS

 0.7345
 0.4935

Constant   49.34   4.234
Mean  0.6492  0.3173E-01
Sigma  0.4213  0.3136E-01

0

20

40

0 1 2 3 4

Mean
RMS

 0.6859
 0.4910

Constant   48.96   3.865
Mean  0.5632  0.4178E-01
Sigma  0.4524  0.3395E-01

0

20

40

0 1 2 3 4

Mean
RMS

 0.7494
 0.4863

Constant   48.21   3.935
Mean  0.6835  0.3146E-01
Sigma  0.4219  0.2690E-01

module 1 module 2
depth=1 depth=4

depth=8 depth=12 depth=12depth=8

depth=4depth=1

depth=16 depth=16

depth=8, but cal_sr
timing moved to depth=4

depth=8, but cal_sr
timing moved to depth=4

• Cal_sr coincides with pipeline depth = 8
• Clear dependence cal_sr is one of the sources
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Longer jumper cables (1-2-3)

extra jumper cable (1m long) is added
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• no dependence on the clock amplitude
• confirmed cal_sr from neighbor is the culprit

1
2
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Another timing (?) effect (1-2)
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by the same SASEQ

module 1 and 2 read out 
by the different SASEQ

• Pedestal splitting is small when module 1 and 2 are 
read out by different SASEQ another 
evidence of contribution from neighbor’s cal_sr
(the size is consistent with the plot in prev page)
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Clock ?
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• Put 40nF (?) capacitor across clock and clock-bar, 
suggested by Andrei, to slow down the risetime of 
clock confirmed by scope

• Effect cannot be seen
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Summary

• pedestal splitting originally ~0.8 or 0.9 ADC 
counts
– enhanced by another module, resulting in 2 ADC 

counts of splitting
• cal_sr activity in the digital jumper cable 

running on top of the module (or chip) is one 
of the sources of pedestal splitting
– module with the analog cable closer to the 

support structure has more contribution
– slower risetime helps to reduce the splitting
– splitting goes to ~1 ADC counts by reading out 

different SASEQ or using different timing
• Still another small effect
• Don’t see the effect of clock so far
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